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NATIONAL ADVISORY COMMITTERE FOR AERONAUTICS

EFFECT OF NORMAL PRESSURE ON THE CRITICAL
COMPRESSIVE STRESS OF CURVED SHEET

By Norman Rafel

In order to study experimentally the effect of normal
pressure on the critlical compresslive stress for thin
curved sheet, two specimens were constructed, as shown in
figures 1 and 2. Thess specimens are deslgnated by thelr
respective rib spacings of 10 inches and 30 inches.

As sphown in figure 3, sach speclmen was tested with
flat ends in the 1,200,000~pound~capaclty testing machine
in the NACA structures resaearch laboratory. The loading
heed of thls machlne 1s laterally supported durlng tests
by the heavy slde columng of the machlne 1n such & manner
as not to affect the accuracy of load measuremsent, The
ends of the specimen were ground flat snd parallel in a
planer speclally adapted for thls purpose. The detalled
operations of finlshing the ends of the specimen and the
loading of 1t were planned so as to glve uniform strain
dietributlion throughout the specimecn; straln distridution
during the test was checked by wire-reslstance-type straln
gages.

Normal pressure was applled by admitting compressed
air into the specimen, A mercury manouster callbrated in
pounds per sguare lnch was used to measure the pressure
ingide the specimun,

The results of the tests are presented in flgures 4
to 8, from which the following conclusions are drawn:

l. Loading of the specimen urtll bPuckling occurred
at any one normal ovressure did no* epnpreclably injure the
specimen foyr additlomas tesits at different Dressures, as
evideaced by the experimental points ln figure 4, where
the numbers 2, 2, 3, etc. 1adicate thae order in which the
teets were mede on each specimen. The speclilmens were com-
Pletely unloaded after each test.

2. An outward actling normal pressure very appreci-
ably raises the crlitical compressive stress for unstiff-
ened curved sheet. (See fig. 4.)



3., The absolute inerease in critical compressive
stress caused by normal pressure 1s not greatly different
for the two rid spaclngs of 10 inches and 30 lnches tested.
(see fig. 5,) On n psrcentage basle, hovever, the in~
crease in critlcal compressive stress caused by normal
pressure 1s much greater for the 30-inch rid spacing than
for the 1l0=-inch rib spacing., (Sse fig. 6.)

4, The eritical compresslive stress seems to de inde-
pendent of whether thos normal pressure is held constant
and the compressive stress ie lncreased until buckling
occurs or the compresslve stress and normal pressure are
ma%ntained at a constant ratio during loading., (See fig.
7

8. The compresglve stress -~ normnl pressure curve
at which the buckles disappesnred on unloading 1s always
below the compreassive siress - normal pressure curve at
which the buckles appeared. (Ses fig. 8.)

6. The relationship between compressive stress and
normal presaure ant which buckles disappeared ieg indepsnd-
ent of whether the buckles were made tc disappear by in-
crease of normal pressurs or decreasa of comprasslve
strese. (See fig. 8.)

Langley Memorial Aerozautical Laboratory,
Netional Advisory Comuittee for Aeronautics,
Langley HFleld, Va.
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Figure 1.-Specimen with [0-inch rib spacing.
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Figure 2.- Specimen with 30-inch rib- spacing.
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Figuro 4.- Effoct of normal pressuro on critical comprossive stress.
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NACA Fig. 6
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Figuro 6.~ Porcentage increase in critical compressive stress causod by
normal preossure.



NACA Fig. 7
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Fig. 8
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